Targeted prevention of renal accumulation and toxicity of gentamicin by aminoglycoside binding receptor antagonists.
Receptor-mediated endocytosis plays an important role in accumulation of aminoglycosides in renal proximal tubule. To prevent aminoglycoside-induced nephrotoxicity following concentrated accumulation of gentamicin in the kidney, effect of cationic proteins and their peptide fragments, which could inhibit gentamicin binding to its binding receptor(s), was investigated. Among several substrates for megalin, an endocytic receptor responsible for renal accumulation of aminoglycosides, cytochrome c potently inhibited gentamicin accumulation in renal cortex. Concentration-dependent inhibition by cytochrome c on gentamicin uptake was also observed in OK kidney epithelial cells expressing megalin. In addition, gentamicin-induced increase in urinary excretion of N-acetyl-beta-d-glucosaminidase (NAG), a marker of renal tubular damage, was significantly reduced by cytochrome c. We next attempted to find a peptide fragment with lower molecular size showing inhibitory effect on gentamicin uptake. Cyto79-88 inhibited gentamicin uptake in OK cells, but had little effect on renal accumulation of gentamicin in mice in vivo. On one hand, a peptide fragment of neural Wiskott-Aldrich syndrome protein (N-WASP), which interacts with acidic phospholipids like aminoglycosides, inhibited gentamicin accumulation not only in OK cells but also in mouse kidney. These results show that substrates and/or their peptide fragments for aminoglycoside binding receptor such as megalin might be useful for preventing aminoglycoside-induced nephrotoxicity.